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(57)Abstract: 

PURPOSE: To provide a batch erasing type nonvolatile memory in 
which writing is not biased to a part of the memory. 
CONSTITUTION: A processor includes plural accessable blocks to 
store a block ID expressing an address (RBA) designated by the 
processor at the time of writing, a rewriting code (RC) showing the 
number of writing times by the processor through the use of the 
same RBA and an erasing count (EC) showing the number of the 
erasing times of the pertinent block corresponding to each block. 
Writing is executed to a writable block of a smallest erasing count 
and when there is another block with the same block ID as the 
address designated by the processor at the time, its rewriting code 
is updated to make the rewriting code of the written block. In 
addition, the pertinent other block is erased and its erasing count 
is updated. 
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SShi^By^IDt, ilT'n^ I DtlSJD^Py 

»Eii«)^o ^ ^ tat itt^y ^ 

[IS** 7] B>E»ii^flB*^py^^«jli=i-K 
fill -fey h**i-C*J0, fflEftoypjy^^^ttntf, 

[»**8] IME=ii'hP-?ttJ »5fe4ot, Mr 
E-fiiH*3PF#3Btt* \) w#^p ytfrh^v 
wrtStrWftCJIWE^v^ • T^ir* • >^*y KK* 

So 

[1***9] HE-**y*«*tt#:ii:/MHU 
5^py^(7)^3/yjfB(Ortg(OffiJ^ R*ti£i:syP5/ 

[is** io] flfffE^hp-^i;*, jftE^y^as 

*rfpj*Lfct*, /py^lD^Pli:-caotM3- 
E^¥»*f*-<**S«1. 

•fu y? . t Ki/X^rSfyp ^ i DSr^tfJ-V h V 
*<DVo®7 Ku^*rffl^TlWE--S?l(l*a!3F»«tt^* 

M*ffl5F*«tt> y ^»iA^^tr 5 , l o (cE 
[»**i 2] BirE^vho-^tt. fltjE^^eyffa* 

«rf^rti-«i:#, m*Wi<>tz^y?&<nm&z.*-b'tf 

Vty h^Jltl^t, »J6+*3i>hU* 

[0 0 0 1 ] 
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3fl«^IfiE-e*>5. tit, /J^^^^ei; ^^a-/K*M 
Wee *-Kftt**-efcs. io 

*y <t tTSRAMSrffi: ttftias^y^ry^ 

L*? 0 =**K &*tetfixfcDRAM"CI*. 

[0004] in^wssriiiftts^^yfcut-g 20 

B*!^7 , 7y>'a • ^^ry &9M£tlXf&. DRA 

MiPi:< h^v^** J .o-eE**W«j**ix, A 

®*{b&* ^'C\ #*^m»ft»-CD R AM i IBM**** 

ft«fc 0 fc'h£**7n y ^Miffi-CfTfoixa. Richard D. 
Pashlcy fl-CO "Flash memories: the best of two world 
s" t IEEE SPECTRUM 1 989^12 Jl , 30~33Hte, CCD J; 

[0 0 0 5] '/n^iKIW77y^ • >^ey 

LXte<k* ^'JtI«^J:^o #Jx.te\ 3-d 
•^^S«iS3 9 2 8 9 5tf4t^?»*fiW7 

tiaoT, ffiBwfctto-fe * * €r|Bl*t#l*r# 3 J: 
[0 0 0 6] Lrt>U 7 7 yfa. • ^^ey KttS R AM 
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fctt. *+$ y»^e>»»wi*Ri^^5 0 * 
fc, 77^>a • ^^ey itffi^&xfm&Wzkoxgik 

[0 0 0 7] 

• >^y x*mmzm^izm&. 

^yw-«i:fr*5:iWi:fc5, flitf* do 
s^<— xtn^-y-f/u • ^ > t° ^ - ^ • ^;*-r^T*f2, 
77^^ • T D^r— > 3 y . x-^yu (FAT) 
A.^LfiUtftTfc*LSo ^5^. FATOTKl/^l 
@££ft-C^57!:*, yy y >=L - ^y £ffi^fc4§<£ 

[0 0 0 8] JEM, ^iai^J:^iC7y 5/ y<7) 

[0009] esoT*«w©aw«, *iA^^v^-yco 

-Si:fr^?)*^<t9^77 7v/a • >^ey ^Sfft1"5 
[0 0 10] #«W0>ffi<O@ttW:, ^*X*i#iA^^tc 
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= - KSrJEW L-C*fc*»a*^ P'^ fc 
[0012] »iEwHJ6«^S3v>rii, #:/n y *fi^ 10 

»^P)i(t*iatiii»t4t)*>^By^ i d, 

- K&tWB***:/ hi:, r^^Ps/^^»iA^pf^» 

# /< 9 - * 7 (7) fc tf>#i, > o * £ }fi*-e # fca *o tz t 

tfthfei-v^yo **'«rifi*U t«)JB**^^h 
«re*fi-So ^^ho-7ll :W*Jfl*tffl^ 30 

n-s^:/ h u «r»rrr*. 
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LTm<^i^f;:^:/t o ^--* ■ v'^fAw-s 

tr*l 1 CPlil Olii/^fA '/U13^L 

T, j£E»KBi '<**J»KRl 6M^3> 
^*tt«H()fl=i7 , Piry+,"l 4iri§{f-f£ 0 CPUl 0 
RlffiBil+aHiaim^ 1 6 £ 

H-CW^^ tWfcif), '<*fMU£Rl 6li77 5 40 

^Wft^-f **SSR (SSF) 2 0«^tl> 
iitt«R2 l , 7P«vf- • t>t** • K9^f^ 

(FDD) 22, #7 7''A'§8lt2 3, **3SR 2 4 fc 

[0 0 14] i£:&>^ l J * r^ir^S««3SR (DMA 
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W-«*DMAC 1 2fc5M**R3Jx«. iaiCtt*LT 

v^i^^ DMAi6s^rsB3i#jaiziasRi-iiT-^ h i^- 

(«*MMfc) Sr«9ar&ix5a DMACl2coffi«c 
tt, DMA*BII*fcB*LT^5«»©aifl3gRa)W'T? 
■fffWHtrtroT, 4f«>mzzK«#DMA*rfF^r*iifc 

HDMAC 1 2£fcfc-fr3**:T-tf H/-S/gV« 
MeIKI l#Rttfe*l6. DMACl 2»tff*r-t 

hl'-S/a ^fflWEfcl 1 (Cj:SDMA$iJ»c^l¥fflfi* 
iW*flP*4 9 0 1 2 3 4*WJB»K|a«*ilTl^4. 

[0 0 15] CPUl 0ttSSF20^-K'f^ 
*S£gi: LT&9 0 «ot, SSF2 O^T^ir^i-5 
fc*W\ ^yK#*. S/y>^#»fttJHr* 
j£3V^;b«*5tt#:/ny* • T KU'* (RBA) ^SS 
F2 0fc»Mi*. /:f:U R-CJfi^S J: 9 
|C*5^Ttt, CPU 1 0 34»5>«|&Six5RBAt, SS 
F 2 O^lKcr^ir^^ftl^^n 7 ^(^7 Mfe 

(y^uffffl*) ^sitbiiSo cpu lo^ew 

[00161B2C, SSF20 ^RfcfaftlfWS*:* 
-r 0 :<7)SSF2 0il 7rU-'^xi8(:ii^ 

n^*JW3SR 3 0 t % rtffi/U3 1 *frLT~608!i]8H£ 

R3 o^ftiRSixfc^vyA ■ r^ir^ • >^c-y (ra 

M) 3 2, '<*fftHMB3 3M77 ^5/3. • / * V 3 4 
X'ffi&ZtlZo RAM 3 211, SiiEcO^^'J^S^^sd 
tt-T5^*3 5itf/<y7r*«3 6 4rfttf., /<^3iffl 
Si5 3 3 tt, 3 1 t , 777'>o. - >^y 34C 

/<^SJffll|SJ3 3*±/<^3 7PflT*2/W h<n*Ji| 

BB^SRR9 . 77-r^.^n 4 60ffl*«pj±i^4x 
-Cfcfllfoftl^, ttTWiRW^ffifi:.!:, 77r> 3 . 
y^-y 3 4$:-t:??ffi£mki-Z> 0 8ot, l'/ny^ 

[0017] 77r>^^^113 4C0^-/p-^ (ir 

li 5 1 2 hot^^ • x-^^teig-t^^-^gRco 

^^»^SrtTofct#|cCPU l 0^Jg^Lfeffi*t^ 
o^'TKW (RBA) iaott^5^P7^ 
ID, Hi:RBAwyi3y^^(pIlH]#»*.?>ixfc^*r* 

+»*x.=-K (RO , :^»iyp^<7)Bii§ift 
Sr^-r^**^vh (EC) 5^P7^4«:(0X7- 



( 5 ) 

7 

tr 0 X»ttH8fWM£tt, y*** I DXl/RCte^-fflfc 
Olcm«»£Sn5355, EC^WJJIRJEitBlMlf*^^ 

6 D RC&tfECWfyhSfl, 77^>a«^!i(D 

5«-*Ay-C*5V^fc*^J:V' 0 *3S16«-m, RCStfE 
EC(i^ti^ti^^-^#?ttl-r^fc^o/N 0 !;x>r • try 
a**rffo*i-s 1 s fc&s-efc*. io 

[0 0 18] B2f^L£ltMft1E3 0tt^l7-^VB# 
d y * <^ y El 4 J: 5 fc* 

-t !i f 11^ R AM 3 2 3 5 CMt 5„ 

fa*w#3r-v h9i±7 ? • ^^ey 3 4(^yn y 
ft iMUzttJ&LX^Zo Sot, 77r^'^ 
LI 3 4^nfflC0^n y *T*J5fc*;h/tV6 £ , * * U 
a«tt»*n«|W3:^hy *r*tf. ISJ»iS«3 Oil, 
H6oofc5^>i^D 5/ * Co^tlixy h y £ffr& ufc 

-(7)yp 7^^>7^(^tLT^5tS^P 7 20 

^§0 , = (RC) StffB***>h (EC) 

t. Wi±^»m7y? (OW) tSr^tfo SiA^pJ^^ 

(ow=o) a\ TL\ttW£T-*&ftttztLft&ih 
*L35?^Fnfefc5 (ow= i ) r££^-fo ^y^ast 

[0 0 1 9] jfcM, @5f)7P-ft- h§r#S8Lfca* 30 

CPU 1 OKavi' K*£ttBlofci#CDS S F 
2 0^1:0^X^50 SSF2 0(7)$lj«g3 
Olixfy^lOOt-a^vKSrSltBiSi:, 0t£>*x 

[0 0 2 0] Xv-y? 1 0 1 T*#ii*=»-ev K^ttU * 
tLSt, tHliPSl 3 0 li C P U 1 0 ^e> Wr-^ y 
7 7 3 6 X-?:/7°l 0 4lCiifr D ^fy^l 40 

0 4T-ti\ ^flt:j 5£T^i?x-T5^ fclcj; 
0, OW/>*l X*&iZ0)W&?*^-?> K^)RBAi(e]i: 

1 0 5£itA,T\ ISlCRBAmtl/^xy 

k y *?<nmwr k^*, RcawEcsra^aiL-cfsff 
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[0021] ^r^/i o samrrrsa*, sfcit^x 

^1 04T«CRBA(O/p 3/^a>^oa>b?ifttl 
(i, ftCO^x^^l 0 6lCii^ 0 ^T77 P 10 6m 

^^yfl^3 5^r^ir^i-5r 4r tdct *9 . ow^o 
**^*&*XtJM i e-!J*a*3 5<£>^gr£ 

[0 0 2 2] ^ y *§m%t 3 5 (DM 

fc-tZ>^> h y Kifcittar KU"*«:Jfi^Tfir5o ^ 

iA£tlT^S 0 SJ»SS«3 0tt:, Xr^l0 5T'S:f 
LT*5V^RCSrl Wtlt» LT. rrfcfc^y^flMBi: 
^T^10 5^tr^/^omit CP 
Ul 0a«*g^LfcRBA(7)|?J*T^»ii*-e*>Sa^, 

^/^^ID(1 ^fyyiOl-CttffiLfctii* 

tt, ^WJ: 9(-LTMSFf$tl^RCat^'/D s/^ I D(T> 

Dldf+aiUfclt, /<y7; 3 B^bl^ltf-^ 
fg^ft^yn ^^(c#iAtr 0 ECCfi, HSr* 

jifcRcs^ny^iDi, >-ty wss^^-r^, 
jc-#^*ix6o -^y ^m^3 5<n#fc-f v y h 

CtbP?^SfL^RBASt>'RC^ffi^r]£|Ff$n, fio 
[0 0 2 3] ^f-^l 0 6t'9tc07'p j/^^IO^ 

• ^^ey (i^ffi^oyn ^^Sr^-etr^cor-, ow 

[0 0 2 4] 7s=ry-?\ 0 s/^»ii**5»T 

1 0 5"t?«*L"C*5V^fcECfc 1 ^(t±@^Lr/N°y-r^ 

tEC = EC+ 1MOW=0 £fc£cfc -5*-!E»fr5 
Ur^l 0 8) 0 

[0025] ^77/10 strnj-tzk. mm'&mz 

OttCPUl oa»btOft<7> = -r>KSr#o 0 0J»^g3 

oiic^^t^x^^i o 6 ^^tt-r^^^(cj:or. 
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[0 0 2 6] ^iftO^^> K^#^l^ ^ry/l 0 1 
frh\0 2\zm*h. CPL lOii^^RBA (^y KS 
*/$/y:^# trfflt^TH4^»*y 
1ffaS3 5«rT*-fe*-fa c£t::J:tK tt**a'<#? r 
D7^ftl7F^^ 0 ft(O^f77 P 10 3t' 
fi> zcoyomr h'^S77r>* ■ *^y 3 

^oy^l:*Sn5 5 1 2^ hOr-^i, R AM 3 
2 60y<y7rfiS«3 5£jrLTCPU 1 OOjfrHESH" 

[0 0 2 7 J iriE^ft^?— jftSfcSt, ^77^1 i o 

i^Sfc^? dill, ^tn^o 7*(c#ra^mr^#&^ 

[0 0 2 8] ITjE^S63i^-^ttUj*tlfc»^, 
a-CKWi-S EJ 6 {c otM $ ftfc y ^ 

4&&.x ritt m ttftt^7-#fti:tv>5 *r s§tt# & 
acor% x -7-7-/1 ioT«Lf^py^<7)cnst* 

*f*E'{lfi«fc LtB^yp 7 7 (Will, ftlT KU*rt* 1 30 
ECtt>*y*a*^fe»a£i:#-CSa. ««tt«rJ: 

•^l l Hi, dcoi^tr. LT^cECSr 40 

H2T'^y ira&co^ra^ h !) S:ESfr§ 0 
SrL^ECSrifcA^ OWSrO Kir 7 h-f 

a« 

[0 0 2 9] T*tt, §1® 0 JkXfWih 

[0 0 3 0] &lc: N Jl#/?7-*7#J(l«:Wfe^|ci-a 
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3 4^Mt5nfi(DyD .y^CD— 7^£il|I&lCgg^ffi 

ntia^ i4c^tj: 5ft^y*a*Srfftirt- 

^^7^/^20 lt^n^ • 7 KU*BA£0(C#] 
JWRJfcU *Ty72 0 2-eBA=06O^^y^K^.S 
a o r-^$P^SI®l9(4^T*fc5 0 0cco^^y7 p 2O 

7 7"2 0 4{Cii^ &.CX\t*Z>kX7?'?2 0 5{Cxi 

tf. 

[0 0 3 1 ] ^77^2 0 4TU ^7^2 0 2t'I 

**ofc^yy«asrfflv^t^^ y ^a^o^v h y £ 

f^i-a o 4f*17K^lt ^y^B»9*©7K 
U^BA5rftffl-ra o ^cz^^id, RCfttfECIi^ 

{i$tfc*7 h(4 0{C/^oT^acor% xyM f^cgo 

&**J1§:7 7 7*OW(±, R^fiofcRC^Ot'iiltfO 
l^yhSft, $ t>*ittlffl b£tlZ 9 RC^ 

0*1^3 dirfi, **LSr^4>^ny^^S**tLT^a 
d<t x !*oT#a&^^rfigT-*>actSr*i- 0 /^@4 

h U iCE CC*fcNtT*J< <7)ri*§3£ Ll\ 

[0032] yofj^Mrrrat, ^7^2 

0 6 t-yo^ • T KU*BA£ 1*WB#U Xfy 
^2 0 7 T' n MTO/o y ^ 0)^ 7 9 jj$|j 0 

ffi^T7^2 0 2i:l^ ^77^2 0 2-2 0 7^ 

[0 0 3 3] ^77/2 0 2 ti^o y y [:x 7 
— ^7y7 P 2 0 3/j^ib2 0 5^ftt'5 o X 
T^2 0 5m /Py^4M»^»otECC* 

is^ao iriEnrfigt?*>*ui\ ^77/209^x7^ 

iljELfcft, HuidiC0Xxy7 p 2 0 4MilA,T\ ITIE&co 
^y^Srffl^T^^hySrf^ia-ra, rnE*^7-<7> 

/zir^co^x^7°l 1 0&t>'l 1 1 ^^^77^2 

1 0&t>*2 1 1 Sr^ftLfcm, ^77/2 0 4(ciitr 0 

dcot #f^^tta^> h y itrnteZtitt-Jv y*<n^ 

[0 0 3 4] ft^CO s tibtnSa^D^^^tft 
cnfea^at, ^7 77*2 0 2-2 0 7^^^ 
^77^2 0 8|Cffia 0 ^7 7^2 0 8m ffoilcLfc 
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yt I Dffli:tRCmoTP6yo y 

XT- y 7 2 1 2X'Z<K£ Oft?* y?tf&^>frotzm 

*v>-tsr*-r 0 ta6or^^jx^2 i 3fctf^-c\ rc 

Z>iLy h 'J K:fc^TEC£M8H*ai*fcOW£0fcir 

[0 0 3 5] 7s=ry-?2 1 2T'/p y^^fio^P>4^ 10 
ot^ Xl^fy^S 1 3 #1*71-5 fc, Sl^gg 
3 0li@6(^'>-^yx^P)fflt, CPUlO^n 

(O^f^lO 6SrHfTl*-Ct>«fcl\> 
[0 0 3 6] ±^H5&05g|6OS/-^^T*ttKW 

hy*fftit+a&W±4^. BEIdf^fia**03:> 20 

h u taw;-*- ^'/p^^fflwt s *ifc»£ 

JBafktt, «x.lf R B A«r*»fttt»cttSLT*3^fc 
9, try h*R»fC*tt*:««i*«^-t 

[0 0 3 7] 

a^* Kxiiv- 1 ; yyzmict it^^yfi^si 30 

■> 'J v y gi I Kifirfrti 5 ^ <r C ft >) , Sfot^ny^wS 

U ll^^^i'ift^^^lSfcS^crt, «*/ 
*ii*B*w*<ftofc^y ^ffiffl^n^S:, ffi 
■i^/Sii^Ieja^^ft^xy ^^ttffl^p y^Xfi^ 

ffi'/u •> * i .*«■*- « J: OK-ftltf. 777'>a . 

y ±*-C0>¥*Sifls*:ia 5 £ tf-cs a. 

[0 0 3 8] ItLitWRflflt ^ ^S4IW7 7 y ■> 40 
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^77^2 1 0M2 1 3t-yp -x^«*#fTfcftft 

^:t*l»<t, s*ttK0 5XtfH6i:iai;T*s>a 

^-e&airft^Sixfc^tiy^wftSr^^vhU * 
ix^BfJt^Httta Lfc* y * 9 a £ v> 9 *r 

*&iH*-raiifrt^ wcw^p'^^tiao 
3i«w^#ii*3-e>K^iifftiai:T-fca^e, Mf8 

813 0(1 t»^u^^(DftSS:RAM3 2^K*tU 

Lfc^ isw^fy/ioeMioy^i^^f 

t^^^^^^^^ii, c PU 1 o^C^a-^v K#4l* 
[0 0 3 9] 

K±^J:5K:, *38M(-t*x.tf, 

a^*Rjti-art#'ct, wcra^xttsa**!;:* 
'^^-t7^otk *<o»»&*/MR«cw*.ar 
ta*-c#a. 
[Bs^ffimftnni 

[Hi] «W!fcft57?yi/a - ^*y*^*#^-f 
[ID 2] ^W#^>r^^««w«l6«iaSr*i-^py^ 

Ho 

[03] 777^-^'J^P7^ (1??*) CO 

[H5] CPU1 0^fc3-v>KS:SJtBiofct#(OSiJ 

lia 6 1 ^<i7-^v0#ic^ * y ffa^sr^-ra t 

M^g3 0«^t7P-^- h. 
[ff*WR«] 
10 CPU 

20 ^Iflc^X^gl (SSF) 

3 0 MffiKK 

3 2 ■ T^irx - y^frLI (RAM) 

34 777^^^^ 

3 5 > * y ffjsat 
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